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Specification 



1. Title of the Invention 



Auxiliary Electric Power Source For Vehicle 



2. Claims 



(1) An auxiliary electric power source for a vehicle, wherein the power source is 
connected to a battery with a reduced amount of stored electric power and supplies 
electric power to the engine starter, and wherein the power source comprises a large- 
capacity capacitor charged using stored electric power from the battery, a charge- 
detecting means for detecting the charge state of the large-capacity capacitor, and a 
connecting means for connecting the terminals of the large-capacity capacitor to the 
terminals of the battery. 

(2) The auxiliary electric peer source for a vehide. wherein .he large-capacity 
capacitor is an electric dual-layer capacitor. 

(3) The auxiliary elecric power source for a vehicle in claim 1, wherein a light-emitting 
diode and a constant-voltage diode are used in Ihe charge-defecting means, and 
wherein fhe ligh.-emitting diode emits light based on fhe funing effec o, the consfant- 
votfage diode and fhe charge state of fhe .arge-capacily capacitor is detected 
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(4) The auxiliary electric power source for a vehicle in claim 1. wherein a voltage 
comparator, a constant-voltage diode and a display device are used in the charge- 
detecting means, and wherein the voltage related to the terminal voltage of the large- 
capacity capacitor and the voltage controlled by the constant-voltage diode are 
inputted, the output from the voltage comparator is outputted to the display device and 
the charge state of the large-capacity capacitor is detected. 

3. Detailed Description of the Invention 



(Industrial Field of Application) 

The present invention relates to an auxiliary electric power source for a vehicle 
attached to the battery in the vehicle for starting the engine when the amount of charge 
in the battery is insufficient. 

(Prior Art) 



are 



A starter and a supplemental power source such as a lead storage battery 
commonly used in vehicles. When the engine is started, a large current (e.g., 100-200 
A) is supplied in a short period of time to the starter and the torque of the starter 
caused by the large amount of electric power rotates the crank shaft of the engine and 
starts the engine. 
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The charge for the large a m oun, „ f eiectrtc power consumed starting the engine is 
supplied by ,he generator (atternator) in ,he traveling vehide to .he lead storage 



battery 



A direct cunen, eiectrtc power source for a vehicle was proposed in Japanese Utility 
Mode, Appucauon Disclosure No. 5 6-,466<4 in which a series arcuH with ,he engine 
starter and ,he starter switch is connected in parallel to a series circuit with a single 
unidirectional element a nd a capacitor. Both ends o, the capacitor are connected to 
the load and electnc power is supplied to the load. 

(Problem Solved by the Invention) 

Because the charge and discharge in a dual battery such as a lead storage battery are 
pedomted by the chemical action between the electrodes and the electrolyte, a (arge 
cunent discharge is possibto in a shod period of time as shown in FIG 8 (a). However, 
the charging process takes a long time to, a curren, under 10 A as shown in FIG 8 (b,! 
As a result, hea, and eiectrode distonion cause damage when a ,arge amoont of 
current is supplied. 

Some dnvers only travel short distances (in a passenger vehide, and other dnvers stad 
* *" freqUen " y (i " ' vehicle). ,„ boa, situations, me engine is started 

supply enough power to start the engine. 
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In the electric power source for o-vehicle mentioned earlier, the eieCric power circuit 
uses a large-capacity capacitor win, an e,ec.ric duaMayer capacitor. However, because 
.he large-capaaty capacitor is used ,or a toad. the starter circui, is disconnected by a 
diode when the engine is started and i, cannot be considered for use as an engine- 
starting power source. 

in light o, this situation, the purpose o, the present invention is to provide an auxiliary 
etecbic power source tor a vehicle tna, is abie to suppiy a targe amount of electnc 
cunen, to the starte, when the engine is started even when the battery has a reduced 
amount of stored electric power. 

(Means of Solving the Problem) 

«n other words, the present invention is an auxiliary e.ectnc power source for a vehide. 
wherein the power source is connected to a battery with a reduced amount of stored 
electric power and suppHes e.ectnc power to the engine starter, and wnerein the power 
source comprises a large-capacity capacitor charged using stored electric power from 
the battery, a charge-detecting means for detecting the charge state of the large- 
capacity capacitor, and a connecting means for connecting the terminals of the large- 
capacity capacitor to the terminals of the battery. 

(Operation) 

In the present invention. ,he aux«iary power source tor the bartery when the eng™ is 
started is o device ™,h a targe-capacity capacitor connected in paratiei. As a resuit. the 
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large-capacity capacitor is charged using the remaining power in ,he battery, and ,he 
electric energy s.ored in (he large-capacity capaci.or operates .he starter when .he 
engine is started. 

(Working Examples) 

The Wowing is an explanarion of a working example of the present invention with 
reference to the drawings. 

FIG 1 is a circuit diagram showing the interna! configuration in a working example of .he 
present Invention. FIG 2 is a circuit diagram of the charge-detecting circuit in me 
working example. FIG 3 is a perspective view o, the external configuration of the 
working example. 

in these figures. 1 denotes ,he large-capadty capacitor. This is a iarge-scale electric 
dual-layer capacitor used as a backup power source ,or the memory in etectranic 
devices. Because the etectrostatic capacity is ,00-150 F (farads), it is connected in 
parallel to the charge-detecting circuit 2 serving as me charge-de.ec.ing means and is 
housed in a case 3. 

The foilowing is an explanation of the electrostatic capacity of the capacitor. The 
electoc current ,o, me starter needed to start a ,.5 «er ga so»ne engine is usuafiy 100- 
200 A. The maximum amount of time required to start an engine is usually several 
seconds. Therefore, the capacity of the capacitor has to meet these requirements. 
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FIG 4 is a graph used to explain the discharge characteristics of the capacitor. The 
discharge of an ordinary capacitor is expressed by the following formula. 

1 = E/R = Eo/R exp (-t/RC) ^ 

Here. Eo is the charge voltage of the capacitor, R is the load resistance, and C is the 
capacity of the capacitor. The load resistance R in the case of a gasoline engine- is 
approximately 0.05 CI. Because the discharge time is several seconds as mentioned 
above. C * 100-150 (F) when R C = 5-7 (sec). 

The charge-detecting circuit 2 consists of a light emitter 21 and a detection circuit 22 for 
indicating when the terminal voltage of the large-capacity capacitor 1 reaches the 
desired voltage. 

In FIG 2 (a), the light emitter 21 has a light-emitting diode A and the detection circuit 22 
has constant-voltage diode B. In FIG 2 (b). the light emitter 21 has a small lamp C and 
the detection circuit 22 has a constant-voltage diode D. a comparator E and resistors 
R1-R3. Any kind of charge-detecting circuit can be used. The fight emitter 21 is 
housed in a case 3 so it can be viewed from the outside. 

The connecting means consists of a positive clip 31 and a negative clip 32. Lead wires 
are connected to the positive terminal P and the negative terminal Q on the large- 
capacity capacitor 1 and drawn out of the case 3. When the engine is to be started as 
described below, these lead wires are connected to the battery terminals in the vehicle. 
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31 an. the ne ga ,ive dip 3 2 d raw out from , he _ , afe ^ ^ 

— on tne Mfcty S ,„ Venice ,o ,o, m . circoit. Here . „. amoun| „ ^ 

- Mtet, 5 , s reduced and supp , ie(J , o |he ^ ^ ^ ^ ^ ^ 

is insufficient. 



Tne following is an explana(ion „ ^ ^ ^ ^ ^ ^ ^ ^ 
conation. ln FIG S. wnen tne brge -capaa ty capacito, , is connected to „. 

- *• 5 32. e„ ergy remaWn9 „ ^ 

b-y 5 ^ases voltage „ ^ ^ i ^ ^ ^ 

cna, ge characters overdo are tnose ^ in fig 6. When toe vo„a ge needed 
.o s.an the en 9 ine „s,„ g , ne amount of ^ ,, ^ ^ ^ ^ 

hoen estahlished and the ,e™,„a, vo,,a g e o, the ^ ^ , reaches ^ 
es,a bli shed amount, the cha, 9 e-de,ec,i„ 9 circuit 2 detects .His and the ,*„, emWer 21 
■s .umed on. ,„ FIG 2 ( a>. the diode A ^ ^ ^ ^ ^ 

- cons,anW„„a 9 e diode B has noon exceeded.; . : In , FIG 2 ,o, when te ra „a g e 
suppned ,o the non^hstan, v0 ,ta 9 e end R2 of the inputs R1, R 2 on the comparator E 
exceeds the vc,a g e o, the constan,-vo.,a g e diode 0. tne comparator E detects this and 
causes the sma „ tamp C to „ash via the dnver n p ^ ^ ^ f 
eiapses. the (g h, emitter 21 h ^ a ^ ^ ^ ^ 

^e-capac,^ capaci,oM has e„ou 9 h eieCcit, stad „. en 9 ine. WHen the ,i g h, 
and the power in the hatter, 5 are sopped - <he stade, m0 , 0f r . rc u. Eve n ,„ou 9 n 
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engine starts because additional power has been suppBed ,o ,he starte, motor 7 from 
the large-capacity capacitor 1. 



This working examp,e was used to exp,ain the present invention. The present invention 
is by no means Hmited to this working examp,e. Other variations are possible within the 
technical scope of the present invention. 

(Effect of the Invention) 

The present invention is an auxitiary elecMc power source , or a vehide in which a 
device with a large-capacity capacitor abte to store a large toad is added to the battery 
lo star, the engine. Therefore, even when a sma„ amount o. charge is added to the 
bade,, due to treguent shod trips or treguen, starts and stops, the starter can be 
operated and the engine started using the ioad in the large-capacity capacitor. 

As shown in FIG 7. the capacitor can be charged in approximately 20 seconds if a ,50 
F capacitor is used to provide enough power to start the engine even when the stored 
electric power in the batter is 95% discharged. 



4. Brief explanation of the Drawings 

FIG 1 is a circuit diagram showing fhe interna, configuration in a woridng example of the 
present invention. FIG 2 is a circuit diagram o, the charge-detect^ crcui, in the 
-King exampte. FIG 3 is a perspective view of the externa, configuration o, the 
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working example. FIG 4 is . graph used ,o explain the discharge charac.ens.ics of the 
capacitor. FIG 5 is a circuit diagram of .he engine starter in the working example FIG 
6 is a graph used to explain the charge charac.ens.ics of fhe capacitor and the se, 
voltage. FIG 7 is a graph used to explain the charge characteristics of the lar 9 e- 
capacity capacitor. FIG 8 is a se, of graphs used ,o explain the charge and discharge 
characteristics of the battery. 

1 ... large capacity capacitor. 2 ... charge-detecting circuit, s ... badery. 7 ... engine 
sorter. 2, ... ,i 3h , emMe , A ... ^..^ d . o(te B o ^ ^ ^ 

... comparator 

Applicant | SUZU Mo(ofSi Ltd 

Agent M| noru Tsuji. Patent Attorney 



FIG 1 



FIG 2 



FIG 3 
FIG 4 

[x-axisj Time (Seconds) 
fy-axisj Discharge Current (A) 
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FIG 5 



FIG 6 

[x-axis] Time 

[y-axis] Terminal Voltage 

Set Voltage 

FIG 7 

[x-axis] Seconds 

[y-axis] Current (A), Voltage (V) 

Capacitor Voltage 

Capacitor 150 F 

Battery: 26AH 95% Discharged 

Charge Current 

FIG 8 

(a) Battery Discharge Characteristics 
[x-axis] Terminal Voltage (V) 
[y-axis] Time (Minutes) 
26 AH Battery 
Discharge Current 150 A 
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(b) Battery Charge Characteristics 
[x-axis] Time (Hours) 
[y-axis] Charge Current (A) 
26 AH Battery 
Battery Voltage 14.5 V 
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ABSTRACT: 

PURPOSE: To improve starting ability of an engine by a method wherein in a 
device for helping power supply to a starter connejtejd jto. a battery whose 
storage has been reduced, a high volume capacitor to be charged by a battery is 
provided making it in a constitution wherein it is connected to the battery 
according to the charged state. 

CONSTITUTION: If an engine.ej^not -Je staged even if a starter motor 7 is 
supplied with power with a startefswitch 6 turned on when storage of a battery 
5 has been reduced.sa high volume capacitor 1 is connected to a terminal of the 
battery 5 with clips 31,32. Terminal; voltage of the high volume capacitor 1 

increases a&tjmejfrfls.se.s, ^^^ffiF^fii?*^^^^'^^"^^^^^^ 11 ^^'^^^^ 1 > 
electricity storage lemaihid. If the voltage reaches predetermined voltage 
allowing the engine to be started and this is detected by a charging detection 
circuit 2 to have an illuminator 21 lit, the starter switch 6 is turned on 
after confirming the illuminator lit and a starter motor 7 is driven with 
electric charge of ,tbe ; higl^volume capacitor 1 and power. from, the.battery 5 
supplied to the sfarter motor 7 circuit. 
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